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1.0 PURPOSE OF COMPLIANCE TEST

The purpose of this head impact compliance test was to determine whether the
subject vehicle, a 2004 Chevrolet Colorado LS, meets the performance requirements of
FMVSS 201U, Occupant Protection in Interior Impact - Upper Interior Head Impact
Protection.

Tests were conducted during April 13-14, 2004 on a 2004 Chevrolet Colorado
.S, manufactured by General Motors Corporation.

All tests were conducted in accordance with the U. S. Department of
Transportation, National Highway Traffic Safety Administration's Laboratory Test
Procedure TP-201U-01 dated April 3, 1998 and the corresponding MGA Research
Corporation's FMVSS 201U procedure number MGATP201U_FRAME#2 dated March
20, 2003.

All tests were conducted at MGA Research Corporation in Troy, Michigan and
were performed by MGA engineers and technicians. The FMVSS 201U impactor test
machine was used to conduct the testing. Target locations were determined by using a
Coordinate Measurement Machine in conjunction with the MGA EZ-Target™ program
and MGA procedure MGATP201U_Test Series dated March 20, 2003.




2.0 COMPLIANCE TEST DATA SUMMARY

The 2004 Chevrolet Colorado LS was equipped with A, B, and Rear-pillars, grab
handles above each door, an adjustable seat belt anchor on each B-pillar, a fixed seat
belt anchor on each rear-pillar, and a light console on the center upper roof.

Upon completion of targeting the test vehicle, ten (10) targets were chosen to be
impacted based upon engineering judgment and certification test data provided by
General Motors Corporation Targets were chosen which appeared most likely to give
high HIC(d) values. The ten (10) targets chosen were:

AP1 BP1 RH URS
AP2 BP3 SR2B-Left
AP3 RP1 SR2-B Right

The 2004 Chevrolet Colorado LS tested appears to comply with the performance
criteria for FMVSS 201U. The HIC(d) measured using the Part 572L (Free Motion
Headform) was below 1000 for each tested component.




VEH. MOD YR/MAKE/MODEL/BODY: 2004 Chevrolet Colorado LS

TABLE 2-1
SUMMARY TABLE OF TEST RESULTS

VEH. NHTSA NO.: C40112 VIN: 1GCCS136848149843
TEST DATES: April 13-14, 2004
TEST LABORATORY:_MGA Research Corporation

OBSERVERS: David Gotwals, Nicholas Brzuch, George Baker

VEH. BUILD DATE: February, 2004

COLOR: Maroon

TARGET VEHICLE | HORIZONTAL | VERTICAL | VELOCITY | HIC(d) | FMH IMPACT ON FMH
SIDE ANGLE ANGLE (kph) HIC (mm)
(deg) (deg) )
Above | Left/Right

AP1 Right 159 49 238 624 607 6 7 Left
AP2 Left 202 42 236 461 390 13 4 Left
AP3 Right 159 39 235 667 664 12 3 Left
BP1 Left 270 28 238 620 601 12 6 Left

BP3 Right as -3 238 635 621 12 18 Right
RP1 Right 60 3 23.8 636 623 10 5 Left
RH Left 0 22 240 678 878 20 12 Left
SR2-B Left 270 50 234 946 1033 4 6 Left
SR2-B Right 90 50 23.4 978 1076 8 4 Left
URS Right 90 38 23.6 688 705 56 4 Left

Above and left/right refers to the position relative to reference pt. 0 where the target

made contact with the Free Motion Headform. See the diagram below for details.
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POST TEST COMMENTS:

The following description lists any post-test damage or other test observations
for each target.

AP2 Left: The A-Pillar trim separated during impact.
AP3 Right: The A-Pillar trim was separated from the pillar.
RP1 Right: No visible damage to the FMH; slight headliner deformation.
SR2(B) Left: Slight headliner deformation.
SR2(B) Right: Slight headliner deformation.
No damage was observed for any other targets.
REMARKS:
The targets listed were impacted in the following order:
Right: RP1, AP3, AP1, SR2(B), BP3, UR5

Left. APZ2, SR2(B), BP1, RH

The 150 mm rule was observed for targets horizontal to each other and the 200
mm rule was observed for vertical components.

RECORDED BY: David G. Gotwals DATE: April 14, 2004

APPROVED BY: Helen A. Kaleto
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TABLE 2-2
GENERAL TEST AND VEHICLE PARAMETER DATA

VEH. MOD YR/MAKE/MODEL/BODY: 2004 Chevrolet Colorado LS

VEH. NHTSA NO.: C40112 VIN: 1GCC3S136848149843 COLOR: Maroon
VEH. BUILD DATE: February, 2004 TEST DATES: April 13-14, 2004
TEST LABORATORY:_ MGA Research Corporation

OBSERVERS: David Gotwals, Nicholas Brzuch, George Baker

INTERIOR TRIM INFORMATION: A, B, and Rear-pillars, grab handles above each
door, an adjustable seat belt anchor on each B-pillar, a fixed seat belt anchor on each
rear-pillar, and a light console on the center upper roof.

SUNROOF INFORMATION:

Installed: _ Yes X _ No

Operation: ____ Electric _X_Manual
ROLL-BAR INFORMATION:

Installed: — _ Yes _X No

Padded: _ Yes _X No

Braces: __ Yes X _ No

GENERAL INFORMATION:
Date Received: April 9, 2004; Odometer Reading 12 miles

DATA FROM VEHICLE'S CERTIFICATION LABEL:
Vehicle Manufactured By: General Motors Corporation
Date of Manufacture: February, 2004; VIN: 1GCCS136848149843
GVWR: 2268 kg; GAWR FRONT: 1149 kg;
GAWR REAR: 1314 kg
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. DATA FROM TIRE PLACARD:

Tire Pressure with Maximum Capacity Vehicle Load:
FRONT: 230 kpa REAR:_230 kpa
Recommended Tire Size: P225/75R15
Recommended Cold Tire Pressure:
FRONT: 230 kpa REAR: 230 kpa
Size of Tire on Test Vehicle: P225/75R15
Type of Spare Tire:T155/90R16 Saver: X;  Standard___

VEHICLE CAPACITY DATA:

Type of Front Seats: Bench ; Bucket X Split Bench
Number of Occupants: Front 2 ; Rear __ 3 ; TOTAL &
VEHICLE CAPACITY WEIGHT (VCW) = 550 kg
No. of Occupants x 68 kg = 340 kg
. Rated Cargo/Luggage Weight (RCLW) = 210 kg (difference)

Maximum Cargo/Luggage Weight (RCLW)= 136 kg

WEIGHT OF TEST VEHICLE AS DELIVERED AT LABORATORY: (with maximum

ftuids)
Right Front = 460.0 kg Right Rear = 368.0 kg
Left Front = 482.5 kg Left Rear = 388.5 kg
TOTAL FRONT = _942.5kg TOTAL REAR =  756.5 kg
% Total Weight = 555 % % Total Weight = 44.5 %

TOTAL DELIVERED WEIGHT = _1699.0 kg

CALCULATION OF VEHICLE'S TARGET TEST WEIGHT:

Total Delivered Weight = 1699.0 kg
Rated Cargo/Luggage Weight = 136.0 kg
Target Test Weight = 1835.0 kg




WEIGHT OF TEST VEHICLE:
Right Front = 454.5kg Right Rear = 436.5 kg
' Left Front = 479.0 kg Left Rear = 461.0 kg
TOTAL FRONT = _933.5 kg TOTAL REAR=  _897.5 kg
% Total Weight= _51.0 % % Total Weight= _49.0 %

TOTAL TEST WEIGHT = 1831.0 kg
Woeight of ballast secured in vehicle’s cargo area =_136.0 kg

TEST VEHICLE ATTITUDE:

AS DELIVERED: Right Front _854.0 mm; Left Front _837.0 mm;
Right Rear _871.0 mm; Left Rear _850.0 mm:;

Pitch Angle at Right Door Sill = __0.9 Rear higher
Pitch Angle at Left Door Sill = __0.7 Rear higher
Roll Angle at Front Bumper = __0.5 Right higher
Roll Angle at Rear Bumper = __0.5 Right higher

FULLY LOADED: Right Front _856.0 mm; Left Front _836.0 mm;
Right Rear _850.0 mm; Left Rear _830.0 mm;

Pitch Angle at Right Door Sill = __0.5 Rear higher
Pitch Angle at Left Door Sill =  __0.3 Rear higher
Roll Angle at Front Bumper = __0.7 Right higher
Roll Angle at Rear Bumper = __0.5 Right higher

AS TARGETED: Right Front _1044.0 mm; Left Front _1034.0 mm;
Right Rear _1056.0 mm; Left Rear _1039.0 mm;

Pitch Angle at Right Door Sill= __0.9 Rear higher
Pitch Angle at Left Door Sill = __0.6 Rear higher
Roll Angle at Front Bumper = _0.5 Right higher
Roll Angle at Rear Bumper = __0.5 Right higher

AS TESTED ON RIGHT SIDE:

Pitch Angle at Right Door Sill = 0.9 Rear higher
Pitch Angle at Left Door Sill = 0.6 Rear higher
Roll Angle at Front Bumper = 0.5 Right higher

Roll Angle at Rear Bumper = 0.5 Right higher
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VEHICLE WHEELBASE = 3195.0 mm

EMARKS: The seat travel distance was measured to be 240 mm for the driver front seat and 240

mm for the passenger front seat.

.RECORDED BY: David G. Gotwals ~ DATE: April 9, 2004

APPROVED BY: Helen A. Kaleto
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TABLE 2-3
. HORIZONTAL IMPACT ANGLE RANGE FOR A AND B PILLARS

VEH. MOD YR/MAKE/MODEL/BODY: 2004 Chevrolet Colorado LS

VEH. NHTSA NO.: C40112 VIN: 1GCCS136848149843 COLOR: Maroon
VEH. BUILD DATE: February, 2004 TEST DATES: April 13-14, 2004
TEST LABORATORY:_ MGA Research Corporation

OBSERVERS: David Gotwals, Nicholas Brzuch, George Baker

HORIZONTAL IMPACT ANGLE RANGE FOR A AND B PILLARS

HORIZONTAL ANGLE MINIMUM MAXIMUM
SPECIFIED RANGE HORIZONTAL ANGLE | HORIZONTAL ANGLE
A-PILLAR L 195°-255° L 201.1° L 247.3°
R 105°-165° R 112.4° R 159.2°
B-PILLAR L 195°-345° L 201.6° L 287.9°
R  16°-165° R 72.5° R 159.4°

.l\S DETERMINED USING THE PROCEDURES SPECIFIED IN $8.13.4.1
REMARKS:

.RECORDED BY: David G. Gotwals DATE: April 9, 2004
APPROVED BY: Helen A. Kaleto




TABLE 2-4

. VERTICAL IMPACT ANGLE RANGES

VEH. MOD YR/MAKE/MODEL/BODY: 2004 Chevrolet Colorado LS

VEH. NHTSA NO.: C40112 VIN: 1GCCS136848149843 COLOR: Maroon
VEH. BUILD DATE: Eebruary, 2004 TEST DATES: April 13-14, 2004
TEST LABORATORY: MGA Research Corporation

OBSERVERS: David Gotwals, Nicholas Brzuch, George Baker

VERTICAL IMPACT ANGLE RANGES

VERTICAL ANGLE MINIMUM VERTICAL |MAXIMUM VERTICAL
SPECIFIED RANGE ANGLE ANGLE
FRONT HEADER |FH1 L 0°-50° L 0° L 50°
R 0°-50° R 0° R 50°
FH2 |L 0°-50° L 0° L 50°
R 0°-50° R Q° R 50°
. SIDE RAIL SR1 |L 0°-50° L 0° L 50°
R 0°-50° R 0° R 50°
SR2A |L 0°-50° L 0° L 50°
R °-50° R 0° R 50°
SR2B L 0°-50° L 0° L 50°
R 0°-50° R 0° R 50°
SR3-1 (L 0°-50° L 0° L 50°
R °-50° R 0° R 50°
SR3-2 |L 0°-50° L 0° L 50°
R 0°-50° R 0° R 50°
REAR HEADER |RH L 0°-50° L Q° L 22°
R 0°-50° R 0° R 22°
A-PILLAR AP1 L -59-50° L -5° L 48°
R -5°-50° R -5° R 49°
. AP2 |L -5°-50° L -5° L 42°
R -5°-50° R -5° R 42°
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VERTICAL ANGLE | MINIMUM VERTICAL |MAXIMUM VERTICAL
SPECIFIED RANGE ANGLE ANGLE
. AP3 (L -5°-50° L -5° L 39°
R -5°-50° R -5° R 39°
B-PILLAR BP1 |L -10°-50° L -10° L 28°
R -10°-50° R -10° R 28°
BP2* |L 0°-50° L Q° L 7°
R 0°-50° R 0° R 7°
BP3 |L -10°-50° L -10° L -3¢
R -10°-50° R -10° R -3°
BP4 |L -10°-50° L -10° L -10°
R -10°-50° R -10° R ~10°
Rear Pillar RP1 L -10°-50° L -10° L 31°
R -10°-50° R -10° R 31°
RP2* |L -10°-50° L -10° L 2°
R -10°-50° R -10° R 20
. UPPER ROOF 1 0°-50 o° 42°
UPPER ROOF 2 0°-50 0° 38°
UPPER ROOF 3 0°-50 0° 45°
UPPER ROOF 4 0°-50 0° 45°
UPPER ROOF 5 0°-50 0° 38°
UPPER ROOF 6 0°-50 0° 45°

As determined using the Procedures specified in $8.13.4.2. *Targets BP2 and RP2 are seat beit
anchorage locations.

. RECORDED BY: David G. Gotwals DATE: April 8, 2004

APPROVED BY: Helen A. Kaleto
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TABLE 2-5

. TARGET MEASUREMENTS

VEH. MOD YR/MAKE/MODEL/BODY: 2004 Chevrolet Colorado LS

VEH. NHTSA NO.: C40112 VIN: 1GCCS136848149843 COLOR: Maroon
VEH. BUILD DATE: Eebruary, 2004 TEST DATES: April 13-14, 2004
TEST LABORATORY:_ MGA Research Corporation

OBSERVERS: David Gotwals, Nicholas Brzuch, George Baker

Measurement Description Left Side | Right Side
M Seat Fore/Aft Travel (Front seats) 240.0 mm | 240.0 mm
T Horizontal < {CG-F1 (Left Seat) to (Right A-Pillar)} 112.7° -
A1° 360°-T° 247.3° -
Wwe Horizontal < {CG-2 (Left Seat) to (Left A-Pillar)} 201.1° -
A2° A2° = Wo 201.1° -
ue Horizontal < {CG-2 (Left Seat) to (Left B-Pillar)} 287.9° -
B1° B1°=1p° 287.9° -
. Ve Horizontal < {CG-R (Left Seat) to (Left B-Pillar)} 201.6° -
B2° B2e=W° 201.8° -
We (right) Herizontal < {CG-F2 {Right Seat) to (Right A-Plillar}} - 159.2°
A1° (right) A1° (right) = W° (right) - 169.2°
T ° {right) Horizontal < {CG-F1 (Right Seat) to {Left A-Pillar)} - 247 6°
A2° (right) | 360°-T° (right) - 112.4°
V © (right) Horizontal < {CG-R (Right Seat) to (Right B-Piltar)} - 159.4°
B1° (right) | B1° (right) = V* {right) - 159.4°
U @ (right) Horizontal < {CG-F2 {Right Seat) to (Right B-Pillar)} - 72.5°
B2° {right) B2° (right) = U° (right) - 725°
J A-Pillar {{Plane 3) - (Plane 5)} 308.1 mm | 309.4 mm
J/2 J+2 154.1 mm | 154.7 mm
D1 Upper Roof {(Plane A) - (Plane B}} 1603.4 mm
D1/2 D1+2 801.7 mm
D2 Upper Roof {(Plane C) - (Plane D)} 1211.3 mm
D272 D2+2 605.7 mm
q .36D1 35 x D1 561.2 mm
.35D2 35 x D2 424.0 mm
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Measurement Description Left Side | Right Side
N B-Pillar {(BPRY) - (lowest point on daylight opening forward of B-Pillar)} | 454.9 mm | 455.2 mm
N/2 B-Pillar {{BP3) - (lowest point on daylight opening forward of B-Pillar)} | 227.5 mm | 227.6 mm
N/4 B-Pillar {{BP4) - (lowest point on daylight opening forward of B-Pillar)} | 113.7mm | 113.8 mm
D R-Pillar (Point 7 — Point M) 710.0mm | 740.0 mm
D/2 D/2 355.0mm | 355.0 mm
307 3D/7 304.3 mm | 304.3 mm
As determined using the Procedures specified in $10.1-10.13.
SgRP Locations (vehicle coordinates)
Left (mm) Right (mm)
X Yy Zz X Yy z
Front 1081.3 -360.0 280.0 1081.3 360.0 280.0
Rear Row 1907.0 ~360.0 325.0 1907.0 360.0 325.0
SgRP Locations (world coordinates)
Left (mm) Right (mm)
X y z X y z
Front 1082.9 -359.7 280.1 1084.1 360.3 279.5
Rear Row 1910.0 -359.4 325.2 1911.2 360.6 3246
CG Locations (world coordinates)
Left (mm) Right (mm)
X y z X y A
CGF1 1002.9 -359.7 940.1 1004.1 360.3 939.5
CGF2 12429 -359.7 940.1 12441 360.3 939.5
CGR 2070.0 -359.4 985.2 2071.2 360.6 984.6

REFERENCE FOR VEHICLE COORDINATE SYSTEM:

Driver door striker upper bolt hole (x, y, z) = (1310.1, 755.2, 394.9)

REMARKS:

.RECORDED BY: David G. Gotwals

APPROVED BY: Helen A. Kaleto

DATE: April 9, 2004
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TABLE 2-6

. SUMMARY OF TARGETING RESULTS

VEH. MOD YR/MAKE/MODEL/BODY: 2004 Chevrolet Colorado LS

VEH. NHTSA NO.: C40112 VIN: 1GCCS136848149843 COLOR: Maroon
VEH. BUILD DATE: February, 2004 TEST DATES: April 13-14, 2004
TEST LABORATORY:_MGA Research Corporation

OBSERVERS: David Gotwals, Nicholas Brzuch, George Baker

SUMMARY OF TARGETING RESULTS
Target Location (mm) Horizontal Vertical Relocation | Extenslon (# | Impact
Angle (deg) | Angle (deg) | (Yes/No) of 25 mm | (Yes/No)
X y z Spheres)
A-Pillar Left Side
AP1 807.1 -564.1 1046.6 202 48 No - No
AP2 648.7 -595.0 959.5 202 42 No - Yes
AP3 544.4 -615.5 893.3 202 39 No - No
A-Pillar Right Side

q AP1 8084 555.2 1047.7 159 49 No - Yes
AP2 6465 5917 960.5 159 42 No - No
AP3 544.1 615.2 893.7 159 39 No - Yes

B-Pillar Left Side
BP1 1403.2 -494.7 11284 270 28 No - Yes
BP2 1379.1 -615.6 866.1 270 7 No - No
BP3 13193 | -635.5 900.3 272 -3 No - No
BP4 1487.2 -680.5 787.2 202 -10 No - No
B-Pillar Right Side
BP1 13979 | 490.1 1128.2 90 28 No - No
BP2 1380.1 610.9 867.4 90 7 No - No
BP3 1324.7 | 630.9 901.2 88 -3 No - Yes
BP4 1466.0 675.8 787.9 139 -10 No - No
Rear Pillar Loft Side
RP1 21011 -503.2 1104.2 300 H No - No
. RP2 2181.7 | -580.0 888.7 270 2 No - No
Rear Pillar Right Side

RP1 2100.2 501.1 1101.9 60 31 No - Yes
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SUMMARY OF TARGETING RESULTS
Target Loeation (mm) Horizontal Vartical Relocation | Extension (# | Impact
. Angie (deg) | Angle {(deg) | (Yes/No) of 25 mm | (Yes/No)
X y z Spheres)
RP2 2173.2 578.0 886.1 90 2 No - No
Front Header Left Side
FH1 732.9 -472.0 | 1093.8 - - Yes - -
REL 731.3 -443.3 | 1092.1 180 50 - 1 No
FH2 717.8 -324.5 | 1098.2 180 50 No - No
Front Header Right Side
FH1 728.3 461.5 1093.6 - - Yes -
REL 724.6 443.9 1087.6 180 50 -- 1 No
FH2 716.1 311.6 1098.9 180 50 No - No
Side Rail Left Side
SR1 957.6 -497.7 | 1094.9 270 50 No - No
SR2A 1106.7 | -503.2 | 1116.3 - - Yes - -
REL 1139.4 | -478.0 | 11107 270 50 - 2 No
SR2B 11026 | -5029 | 1116.3 - - Yes -
. REL 1100.3 | -538.5 | 1097.6 270 50 - 2 Yes
SR31 1628.6 | -4768 | 1120.3 270 50 No - No
SR32 1800.9 -478.4 1118.6 270 50 No - No
Side Rail Right Side
SR1 9584 495.9 1094.5 a0 50 No - No
SR2A 1107.6 498.8 11158 - - Yes - -
REL 1138.6 480.5 1107.4 90 50 - 2 No
SR2B 1098.7 499.5 11149 - - Yes - -
REL 1099.7 540.0 1093.0 90 50 -- 2 Yes
SR31 1631.9 473.8 1119.4 90 50 No - No
SR32 1802.1 471.2 1118.7 80 50 No - No
Rear Header Left Side
RH 21525 | -373.0 | 11306 0 22 No - Yes
Rear Header Right Side
RH 21500 | 3740 1130.3 0 22 No - No
. Upper Roof Left Side
UR1 1238.0 | -407.7 | 11734 270 42 No - No
UR2 14049 | -409.0 | 11756 270 38 No - No
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SUMMARY OF TARGETING RESULTS
Target Location (mm) Horizontal Vertieal Relocation | Extension (# | Impact
. Angle (deg) | Angle {deg) [ (Yes/No) of 26 mm | (Yes/No)
X y z Spheres)
UR3 1988.2 -414.1 1178.8 315 45 No - No
Upper Roof Right Side
UR4 12409 | 4056 1170.9 80 45 No - No
URS 1396.9 | 406.4 1172.9 90 38 No - Yes
UR& 1985.8 414.2 1179.9 45 45 No - No

As determined using the Procedures specified in $10.1-10.13.
REMARKS:

. RECORDED BY: David G. Gotwals

APPROVED BY: Helen A. Kaleto

DATE: April 9, 2004
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MICHIGAN OPERATIONS - DOC. NO.: MGATP201L_FRAME =2
DATE: 3/20/03 REVISION NQ.: 5
SUPERCEDES: MGATP201U_FRAME #2.4 PAGE 9OF 9

SUMMARY OF FMVSS 201U TEST

JOB/NHTSA NO:_C%or/ 2 VEHICLE YRIMAKE/MODEL: Zar chbvy (otewt’Po &<
GENERAL TEST PARAMETERS: Test Number: ____3
Target (Vehicle Side): Ief AP I Temperature: __ &Y RO
MGA Test Reference No.: 6:4 76@3 Humidity: Z S %
Approach Angles: - Horizontal _ 1S9 ° Time of Test: _ & %3 am/gi)
Vertical __ 77 ° FMH Serial No: 3
TEST RESULTS:
Impact location on FMH (mm)
HIC(d) HIC At (insec) Velocity (kph)
' ( Above Pt. O |(TeRRight Pt.O
cCzY | co7| 7.7 238 G 7
INSTRUMENTAION INFORMATION: {alt accelerometers are Endevco 7264-2000}
Axis Channel Serial No. DLR Vaiue AV Pre-Test AV Post-Test l
/ S X157 —le7-5 |- LD ), 2D
! | 6 | —eus ol 1-23 .23
7z 7 338 Q7L 1-50 1.5

REMARKS (Summary of test, damage, ndn—compfiance, invalid test, etc.):

SU2 Yot 0

' 2 ’l :
Recorded By: M Approved By*:ggig,\_Q;. \CEQ&DDate: &/ 13/

*Only necessary for NHTSA (Government) Compliance testing.




FMH
G0417-001.6
Customer: CHEVY : Vehicle Program : COLORADO LS Model Year: 2004
. Test# 3 Target: AP1
FM4083 Vehicle Side; Right
Additional Desc: N/A Horz/Vert Angle: 159/49

HIC(d) = 624, HIC = 607, Delta T = 7.7 msec

Max Resuliant =104.3 g's @ 18.2 mm

120

Pl
100 /
. /|

1

60 / \
/ I
%

40 - 7
20 / L
/ //

0 I PR
0 5 10 15 20 25 30 35
. Resultant (g's) vs. Displacement (mm)
Max Resultant = 104.3 g @ 2.9 msec
120
100 FAN

LN
| \

| \

0 5 10 Is5 20 25
Resultant Accel (g's) vs. Time (msec)




3-8

FMH
G0417-001.6
Customer: CHEVY Vehicle Program : COLORADO LS Model Year: 2004
. Test# 3 Target: AP1
FM4083 Vehicle Side: Right
Additional Desc: N/A Horz/Vert Angle: 159/49

HIC(d) = 624, HIC = 607, Delta T = 7.7 msec

Max Acceleration =2 g's @ 0 msec, Min Acceleration =-104 g's @ 2.9 msec

20

0
20 ,/

ol _
R /

o /
N

-100
-120
0 5 10 15 20 ' 25
. Accel X {g's) vs. Time (msec)
20 Max Acceleration = 15.7 g's @ 6.6 msec, Min Acceleration =-6.4 g's @ 2.5 msec

5 \\\
LN
I/ N

I AN
[

5 10 15 20 25
Accel Y (g's) vs. Time {msec)




FMH
G0417-001,6
. Customer: CHEVY Vehicle Program : COLORADO LS Model Year: 2004
Test# 3 Target: AP1
FM4083 Test Date: 4/13/04 Vehicle Side: Right
Additional Desc: N/A Horz/Vert Angle: 159/49

HIC(d) = 624, HIC = 606, Delta T = 7.7 msec

10 Max Acceleration = 5.5 g's @ 14.2 msec, Min Acceleration =-30.6 g's @ 6.7 msec

5 //\/JA\I A\MA\M
R / -
MV, /

v/

. 0 2 4 6 8 10 12 14 16 18 20
Accel Z (g's) vs. Time (msec)

25 Max Velocity = 24 kph @ 108.3 msec, Impact Velocity =23.8 kph

. A
N /|
m /|

Z /]

-10
0 50 100 150 200 250

Velocity (kph) vs. Time (msec)




Customer: CHEVY
Test# 3

FM4083

Additional Desc: N/A

FMH
G0417-001.6

Vehicle Program : COLORADO LS

HIC(d) = 624, HIC =607, Delta T = 7.7 msec

3-8

Model Year: 2004
Target: AP1
Vehicle Side: Right

Horz/Vert Angle: 159/49

35

Max Displacement =33.2 mm @ 8.9 msec

]

30

25

//

N

sl

20

/

o~

15

AN

10

10

15

Displacement (mm) vs. Time {msec)

20

25
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MICHIGAN OPERATIONS DOC. NO.: MGATP2011i_FRAME #2
DATE: 3/20/03 : REVISION NO.: 5
SUPERCEDES: MGATP201U_FRAME #2.4 PAGE Y OF 9

SUMMARY OF FMVSS 201U TEST

JOB/NHTSA NO: C¥Y011 - VEHICLE YR/MAKE/MOQDEL: 220 (Y (crngrerPD

GENERAL TEST PARAMETERS: Test Number: %
Target (Vehicle Side): d@itignt _ APZ. Temperature: __ 23 °FIES
MGA Test Reference No.;_/#7¢/cx% 7 Humidity: KL

Time of Test: _ 7-¢5 (sipm

Approach Angles: ©  Horizontal 2&C _°
Vertical _ 2 ° FMH Serial No: _ 38
TEST RESULTS:
Impact location OW {mm)
HIC(d) HIC At {msec) Velocity (kph) P
Above PL.O  {_LeRight Pt O
Y6 [ 24q0 to.of 7R L 12 %

INSTRUMENTAION INFORMATION: (all accelerometers are. Endevco 7264-2000)

Axis Channel Serial No. DLR Value AV Pre-Test AV Post-Test "
Y | s 193¢ca7 |- 073 [. 20 f7e)
7/ G 136163 1o1.7 [T f.z3
IL 7 _7 36353 _921 /'%f /.s:~./=

REMARKS (Summary of test, damage, non-compliance, invalid test, etc.):

At i “Trsr  SERArIIon NI

7

Fhe AN

Recorded By: V////b Approved By*:wm Date: Y [r/™

*Only necessary for NHTSA (Government) Compliance testing.
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FMH
G0417-001.6
Customer: CHEVY Vehicle Program : COLORADO LS Model Year: 2004
Test# 7 Target: AP2
FM4087 Vehicle Side: Left
Additional Desc: N/A Horz/Vert Angle: 202/42

HIC(d) = 461, HIC = 390, Delta T = 10.4 msec

Max Resultant=111.8 g's @ 13.4 mm

120

100 /\ \_\,_,\
4 .

S

L/ -
/ L

0 5 10 15 20 25 30 35
Resultant (g's) vs. Displacement (mm)

Max Resultant=111.8 g @ 2.2 msec -

120

A
TN
il R
il Dy
) .

0 5 10 15 20 25
Resultant Accel (g's) vs. Time (msec)




3-14

FMH
G0417-001.6
Customer;: CHEVY Vehicle Program : COLORADO LS Model Year: 2004
Test# 7 Target: AP2
FMA4087 Vehicle Side: Left
Additional Desc: N/A Horz/Vert Angle: 202/42

HIC(d) =461, HIC =390, Delta T = 10.4 msec

20 Max Acceleration =0 g's @ 0 msec, Min Acceleration =-109.2 g's @ 2.2 msec

2 _ i
l Waadl
Bl o

Ty
R

-120
0 5 10 15 20 25
Accel X (g's) vs. Time (msec)
10 Max Acceleration =8 g's @ 13.6 msec, Min Acceleration =-34.1 g's @ 2.9 msec
’ A\/\,
ol ' /\'*/*"‘\f/ N

N T
7

0 5 10 15 20 25
Accel Y (g's) vs. Time (msec)




Customer: CHEVY Vehicle Program : COLORADO bis &“@%ﬁd*ﬁ fi‘m#dg;;gm oz%_ e
Test# 7 R PIRIEY
FM4087 .- ° Test Date: 4/14/04 Vch1cle Shde: Left
Additional Desc: N/A Horz/Vert Angle: 202/42

HIC(d) = 461, HIC =390, Delta T = 10.4 msec

0 Max Acceleration = 8.4 g's @ 13.8 msec, Min Acceleration =-18.3 gs @ 5.2 msec

5 f\ﬁj\f\
"4 V\/\

A /
Lo LS

MM,
LT

0 5 10 15 20 25
Accel Z (g's) vs. Time (msec)

W,\

05 Max Velocity =238 kph @ 107.7 msec, Impact Velocity = 23.6 kph

] N

] /I |

. /1

5 /o)

0 /L

. A
N

50 100 150 200 250
Velocity (kph) vs. Time (msec)

Page 1 of 2




Customer: CHEVY
Test# 7

FM4087

Additional Desc: NYA

FMH
G0417-001.6

Vehicle Program : COLORADO LS

3-16

Model Year: 2004
Target: AP2

Vehicle Side: Left
Horz/Vert Angle: 202/42

HIC(d) = 461, BIC =390, Delta T= 10.4 msec

35

Max Displacement =314 mm @ 10.5 msec

30

25

/ NS

.

20 /
15

10 /
5

10 15

Displacement {mmy} vs. Time (msec)

20 25
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MICHIGAN OPERATIONS DOC. NO.: MGATP201U_FRAME 72
DATE: ¥20/03 REVISION NO.: §
SUPERCEDES: MGATP201U_FRAME #2.4 PAGEQOF 9

SUMMARY OF FMVSS 201U TEST

JoBINHTSANO. C Y011 2 VEHICLE YRIMAKE/MODEL: 20 o~ /leny Cocpest? ¢S5
GENERAL TEST PARAMETERS: Test Number; &~
Target (Vehicle Side): Ieﬂl@) A3 Temperature: ZZ *FCTO
MGA Test Reference No.,_ [y o8 — Humidity: 33 %
Approach Angles: - Horizontal léi ¢ Time of Test: __J- D7 a
Vertical __ 39 . FMHM Serial No: _ S ]
TEST RESULTS:
Impact location on FMH (mm)
HIC(d) HIC At (msec) Velocity (kph)
Above Pt. O (LetiRight Pt. O
cc7 | e | vo 23S [2- S
INSTRUMENTAION INFORMATION: (all accelerometers are Endevco 7264-2000)
Axis Channel Serial No. DLR Value AV Pre-Test AV Post-Test
X S | TZpeo —~ 9549 .zo l-zo
y | 6 |=x8v 920 L2 .23
2| 7 | xBs7u 893 1.5 1S

REMARKS (Summary of test, damage, non-compliance, invalid test, etc.):

£ freermn—0 08 scopunrmn MO THE  Llei—

Recorded By:% Approved By*:dzgg_m,gu&g Date: _ZZQZIY

*Only necessary for NHTSA (Government) Compliance testing.
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FMH
G0417-001.6
Customer: CHEVY ¥ehicle Program : COLORADO Model Year: 2004
Test# 2 Target: AP3
FM4082 Vehicle Side: Right
Additional Desc: N/A Horz/Vert Angle: 159/39

HIC(d) = 667, HIC = 664, Delta T = 4.8 msec

160 Max Resultant = 141.8 g's @ 14.3 mm

140 .

120 at \’\
100 | / . \
80 /

zo//
o

\
\
\
/ "

0
0 5 10 15 2 25
Resultant (g's) vs, Displacement (mm)
160 Max Resultant = 141.8 g @ 2.5 msec
140 / /“\
120 / 3
100 / \\
20 ( \
60 !
40
/ M\\
20
] — =
0 -
0 2 4 6 B 10 12 14 16 18 20

Resultant Accel (g's) vs. Time (msec)
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FMH
G0417-001.6

. Customer: CHEVY Vehicle Program : COLORADO Model Year: 2004

Test# 2 Target: AP3

FM4082 Vehicle Side: Right

Additional Desc: N/A Horz/Vert Angle: 159/39

HIC(d) = 667, HIC = 664, Delta T = 4.8 msec

20 Max Acceleration = .8 g's @ 0 msec, Min Acceleration =-140.1 g's @ 2.5 msec

/___,_,_/

20 \
]
-40 =]

ol 7
-100 \ /

-120 \ //

-140 \\// :

-160

. 0 2 4 6 8 10 12 14 16 18 20
Accel X (g's) vs. Time (msec)

Max Acceleration =21 g's @ 3.9 msec, Min Acceleration =-8.3 g's @ 7.9 msec

25

20 A

A

~ \
; LT

-10
0

2 4 6 8 10 12 i4 16 18 20

Accel Y (g's) vs. Time (msec)
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FMH
G0417-001.6
Custotper; CHEVY Vehicle Program : COLORADO Model Year: 2004
Test# 2 Target: AP3
FM4082 Test Date: 4/13/04 "Vehicle Side: Right
Additional Desc: N/A Horz/Vert Angle: 159/39

HIC(d) = 667, HIC = 664, Delta T = 4.8 msec

Max Acceleration =.1 g's @ 13 msec, Min Acceleration =-19.4 g's @ 5.5 msec

0
J\/\—'\WWJ

-10
-15 AWAV/ \/\A/J
-20 -
2 4 6 8 10 12 14 16 18 20
Accel Z (g's) vs. Time (msec)
25 Max Velocity =23.7 kph @ 107.4 msec, Impact Velocity = 23.5 kph

" /)

) /1|

) /1]

0 / \

) \
"

50 100 150 200 250
Velocity (kph) vs. Time (msec)

Page 1 of 2




Customer: CHEVY
Test# 2
FM4082

Additional Desc: N/A

3-24
FMH
G0417-001.6

Vehicle Program : COLORADO Model Year: 2004
Target: AP3
Vehicle Side; Right
Horz/Vert Angle: 159/39
HIC(d) = 667, HIC = 664, Delta T = 4.8 msec

Max Displacement = 23.1 mnm @ 8 msec

25

/’-—__-____-—-"“"

el B

20

/

~J
™~

15 /

10 /
5

6 8 10 12 14 16 18 20

Displacement (mm) vs. Time (msec)




FdB

LIIIEIIIIIII I

- HinhHdi
HithihihHHE
it

il
- ST
Hithil

e
Y
i

it

piisiittisd

i

HiR

HEHIHEL

HHitHil
H

Hithih
it THIR it




sttt

3428

PIRTTITIINIITIE

et et

i

R
IR
HHEIHIEHEE

B e e e




327

ITE AT

it

Ll

S

BTIITIIIIEE

ety

3

2ILIIEIILL
HE

Saiiie

e =
i

H

HE

HH

1354

R

sHi=rs




MICHIGAN OPERATIONS
DATE: 3/20/03

SUPERCEDES: MGATP201U_FRAME #2.4

3-28

DOC. NO.: MGATP201L:_FRAML: =2
REVISION NO.: 3

PAGE9OF 9

SUMMARY OF FMVSS 201U TEST

JOBINHTSANO: CYon 1 2

GENERAL TEST PARAMETERS:

Target (Vehicle Side):@ight R~ (

VEHICLE YRIMAKE/MODEL: Z.280Y [/ Y (acurey &5

Test Number: 5
Temperature: 29 *FED

MGA Test Reference No.._[?7¥ 05 Humidity: r %
Approach Angles:  Horizontal _2.7© ° Time of Test: _1 17> amiGr)
Vertical __¢8 _ ° FMH Serial No: _ 35
TEST RESULTS:
Impact locatibn on FMH (mm)
HIC(d) HIC - At{msec) Velocity (kph)
Above Pt.O | AEeiRight Pt. O
Clo |eol | 8@ 73& va (=

INSTRUMENTAION INFORMATION: (all accelerometers are Endevco 7264-2000)

—r
o —

Axis Channel Serial No. DLR Vaiue AV Pre-Test AV Post-Test l
)4 S [ 3zs524 —i1-& I.2¢2 1.2 |
/ 4 38414 ¢35 -25 LZ3
2 7 | Swmes) | 959 151 S/
REMARKS (Summary of test, damage, non-compliance, invalid test, etc.):
/‘é Ms et Dimne,
FaN

Recorded By/// //ég

*Only necessary for NHTSA (Government) Compliance testing.

Approved By*: AA_Q_@Q._KB_Q‘ELQDate: ‘/é(%'ﬁ




Customer: CHEVY
Test# 9

FM4089

Additional Desc: N/A

3-29

FMH
GO04I7-001.6

Vehicle Program : COLORADO LS Model Year: 2004
Target: BP1
Vehicle Side: Left
Horz/Vert Angle: 270/28
HIC{d) = 620, HIC = 601, Delta T= 8.6 msec

Max Resultant =122.4 p's @ 31.7 mm

140
120 /_//,-\
100 // \
80 4 - \
o Vad |
yd /
40 / /
/] A
20 —
0 ﬁ_/ h_ﬂ——’-fﬂ/
0 5 10 15 20 25 30 35 40
Resultant {g's) vs. Displacement (mm)
140 Max Resultant=122.4 g @ 6.1 msec
120

100 /
80

o/

AN

S

\\_

5 10 15 20 25
Resultant Accel (g's) vs. Time {msec) -
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FMH
G0417-001.6
Customer: CHEVY Vehicle Program : COLORADO LS Model Year: 2004
. Test# 9 Target: BP1
FM4089 Vehicle Side: Left
Additional Desc: N/A Horz/Vert Angle: 270/28

HIC(d) = 620, HIC = 601, Delta T = 8.6 msec

Max Acceleration =-.6 g's @ 0 msec, Min Acceleration = -112.7 g's @ 6.1 msec

20

0 \\ |
WL\ /
ol |
R e
wl S|/

N

-120
0 5 10 15 20 25
. Accel X (g's) vs. Time (msec)
5 Max Acceleration = 3.8 g's @ 4.4 msec, Min Acceleration =-3.1 g's @ 7.6 msec
4

i n!‘“ VAR DYV .\ n )
Y LA W VAt ATAAN
P :

/
5 W
) W
4
0 5 10 15 20 25

Accel Y (g's) vs. Time (msec)
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FMH
G0417-001.6
. Customer: CHEVY Vehicle Program : COLORADO LS Model Year: 2004
Test# 9 Target: BP1
FM4089 Test Date: 4/14/04 Vehicle Side: Left
Additional Desc: N/A Horz/Vert Angle: 270/28

HIC(d) = 620, HIC =602, Delta T = 8.6 msec

Max Acceleration=17.4 g's @ 14.3 msec, Min Acceleration =-47.7 g's @ 6 msec

0 a0
0 / J \w"
N / '

N,
oA
o N

. 0 5 10 15 20 25

Accel Z (g's) vs. Time (msec)

20

25 Max Velocity =23.9 kph @ 109.1 msec, Jmpact Velocity = 23.8 kph

y /)
. VAR

0 50 100 150 200 250
Velocity (kph) vs. Time (msec)

Page 1 of 2




Customer: CHEVY
Test# 9

FM4089

Additional Desc: NFA

3-32

FMH
GO417-001.6

Vehicle Program : COLORADO LS Model Year: 2004
Target: BP1
Vehicle Side: Left
Horz/Vert Angle: 270/28
HIC{d) = 620, HIC =601, Delta T = 8.6 msec

Max Displacement =35.2 mm @ 9.3 msec

40

35

il

30

~
AN

™~

25 /
20

N

15 /
0

10 15 20 25

Displacement {mm) vs. Time (msec}
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MICHIGAN OPERATIONS
DATE: 3:20/03
SUPERCEDES: MGATP201U_FRAME #2.4

3-36

POC. NO.: MGATP20IL_FRAME #2
REVISION N().: 5
PAGE 9 OF ¢

SUMMARY OF FMVSS 201U TEST

JOB/NHTSANO:_Cyonz- VEHICLE YRIMAKE/MODEL: Zzaryy CHr Y dtennno &S
GENERAL TEST PARAMETERS: Test Number: __~=

Target (Vehicle Side): lefffigh) ARS Temperature: __&7 “RED

MGA Test Reference No.: éﬂ% Humidity: V=) %
Approach Angles: - Horizontal _ 88 ° Time of Test: __ 77¢0) ar@
Vertical _— % ° FMH Serial No: 2;
TEST RESULTS:
Impact location on FMH {(mm)’
HIC{d) HIC At {msec) Velocity (kph)
' Above Pt. O Lef/Right Pt. O
c3s (6| 77 | 238 Iz &
INSTRUMENTAION INFORMATION: (all accelerometers are Endevco 7264-2000)
Axis Channel Serial No. DLR Value AV Pre-Test AV Post-Test |
hd S | 9333 i 2 /- 20 .20 l
7 G <SxsAg 94.¢ [-23 .23
- | 7 e | s /sl -5/

REMARKS {Summary of test, damage, non-compliance, invalid test, etc.):

Sy Usieze Lo

Recorded By: M ' Approved By*: Mﬁgﬁ%te % 4

*Only necessary for NHTSA (Government) Compliance testing,
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FMH
GO04I7-001.6
Customer: CHEVY Vehicle Program : COLORADO LS Model Year: 2004
. Test# 5 Target: BP3
FMA4085 Vehicle Side: Right
Additional Desc: N/A Horz/Vert Angle: 88/-3

HIC(d) = 635, HIC =621, Delta T= 7.7 msec

Max Resultant=118.2 g's @ 22 mm

//—/M\

. / N
m — X
SEas.

' /

-,
P =

0
0 5 10 15 20 25 30
. Resultant (g's) vs. Displacernent (mm)
120 Max Resultant=118.2 ¢ @ 4 msec

1N
A
AN

o
o] AN
/

\\

\"\\vsz—-—

5 10 15 20 25
Resultant Accel (g's) vs. Time (msec)
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FMH
G0417-001.6
Customer: CHEVY Vehicle Program : COLORADO LS Model Year: 2004
. Test# 5 Target: BP3
FMA4085 Vehicle Side: Right
Additional Desc: N/A Horz/Vert Angle: 88/-3

HIC(d) =635, HIC =621, Delta T= 7.7 msec

Max Acceleration = I g's @ 0 msec, Min Acceleration =-115.6 g's @ 3.7 msec

20

-40 \ /
Sl /
LN/

w1/
Y

-120 -
! 0 5 10 15 20 25
. Accel X (g's) vs. Time (msec)
18 Max Acceleration = 15.2 g's @ 5.5 msec, Min Acceleration =-2.3 g's @ 14.8 mscc
16

. A
; X

V \/\Ar/\’\ TAN Vanea
\\ } ViTAva S vASES B
-2 ¥

< ot Y [=} [+ ]
-
|
=

0 5 10 15 20 25
Accel Y (g's) vs. Time (msec)
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FMH
G0417-001.6
. Customer: CHEVY Vehicle Program : COLORADO LS Model Year: 2004
Test# 5 ' . Target: BP3
FM4085 Test Date: 4/13/04 _ Vehicle Side: Right
Additional Desc: N/A Horz/Vert Angle: 88/-3

HIC(d) =635, HIC =621, Delta T = 7.7 msec

Max Acceleration = 2.5 g's @ 16.4 msec, Min Acceleration = -33.5 g's @ 5.4 msec

0 /\Af\/‘

AN VY e~
i il

ol /

WL /

N //

25 \

\\,\,ﬂ/

. 0 2 4 6 8 10 12. 14 16 18 20
Accel Z (¢'s) vs. Time (msec)

2s Max Velocity = 23.9 kph @ 107.4 msec, Impact Velocity = 23.8 kph

. a4
; /]|
' yaR
S [
| S]]
_5 \

-10
0

50 100 150 200 250
Velocity (kph) vs. Time (msec)

. Page 1 of 2
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FMH
G0417-001.6
Customer: CHEVY Vehicle Program : COLORADQ LS Model Year: 2004
Test# 5 Target: BP3
FM4085 Vehicle Side: Right
Additional Desc: N/A Horz/Vert Angle: 88/-3

HIC(d) = 635, HIC = 621, Delta T = 7.7 msec

- Max Displacement =28.5 mm @ 8.3 msec
20 R

7 ~_
7 :

0 5 10 15 20 25

Displacement (mm} vs. Time (msec)
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DOC. NO.: MGATP20IU_FRAME 22
REVISION NO.: 8
PAGE 9 OF 9

MICHIGAN QPERATIONS
DATE: 3/20/03
SUPERCEDES: MGATP20IU_FRAME #2.4

SUMMARY OF FMVSS 201U TEST

JOB/NHTSANO: CYO1/ 2 VEHICLE YR/MAKE/MODEL: Ze07 coe?y (e oo ls

GENERAL TEST PARAMETERS: Test Number: {
Target (Vehicle Side): Ie ZF/ Temperature: __Z 7 FIE
MGA Test Reference No.: ﬁf vos( Humidity: z3 %

Time of Test: _{ 2:7D a

Approach Angles: © Horizontal _60____°
Vertical __3{ ° FMH Serial No: _3C
TEST RESULTS:
Impact location on FMH {mm}
HIC({d HIC At {msec Velocity (kph)
(@) ( ) Y Above Pt. O ight Pt. O
c3t |ezs | 86 238 i =

INSTRUMENTAION INFORMATION: (all accelerometers are Endevco 7264-2000)

Axis Channel Serial No. DLR Value AV Pre-Test AV Post-Test

4 S |Xi3sars ~99.2 |.2¢0 7>

}/ @ NESGIC 77.¢ (-2 .23
|z 7 | Nass 99/ [ St 1.5

REMARKS (Summary of test, damage, non-compliance, invalid test, etc.):

b Vsper et g5 pvH

SLrerdTT

Recorded By: V}f

LPET LAY 7 i

*Only necessary for NHTSA (Government) Compliance testing.

Approved By*:_c&_QAAQ_\CB_Q‘.;‘;DDate: v/ /5/o4
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FMH
G0417-001.6
. Customer: CHEVY Vehicle Program : COLORADO Meodel Year: 2004
Test# 1 Target: RP1
FM4081 Vehicle Side: Right
Additional Desc: N/A Horz/Vert Angle: 60/31

BIC(d) =636, HIC = 623, Delta T = 8.6 msec

Max Resultant=112.1 g's @ 31.9 mm

120
//\’

100 // ,\\
» /

80 o

e

60 | /

40 //

) S ,
— [

. 0 5 10 15 20 25 30 35 40
Resultant (g's) vs. Displacement (mm)

Max Resultant=112.1 g @ 5.7 msec

120
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EEARN
. N\
o/ N
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" —

0 2 4 6 3 10 12 14 16 18
Resultant Accel {g's) vs. Time (msec)
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FMH
GO04I7-001.6

Customer: CHEVY Vehicle Program : COLORADO Model Year; 2004

Test# 1
FM4081

Target: RP1
Vehicle Side: Right

Additional Desc: N/A Horz/Vert Angle: 60/31

HIC(d) = 636, HIC = 623, Delta T = 8.6 msec

20

Max Acceleration =.5 g's @ 0 msec, Min Acceleration =-109.2 g's @ 5.7 msec

_—

\ e

\ /|

\ X

N

P

-100

N

-120
0

2 4 6 8 10 12 14 16 18
Accel X {g's) vs. Time (msec)

Max Acceleration = 9.8 g's @ 3.3 msec, Min Acceleration =-2.9 g's @ 13 msec

12

10

AN

£ bl

VAR Y R AU

v VA

2 4 6 8 10 12 14 16 18

Accel Y (g's) vs. Time (msec)
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FMH
G0417-001.6
Customer: CHEVY Vehicle Program : COLORADO Model Year: 2004
Test# 1 - Target: RP1
FM4081 Test Date: 4/13/04 Vehicle Side: Right
Additional Desc: N/A Horz/Vert Angle: 60/31

HIC(d) = 636, HIC = 623, Delta T = 8.6 msec

15 Max Acceleration = 10.4 gs @ 3.1 msec, Min Acceleration = -26.4 g's @ 6.1 msec

1: ’\/\/\IAV\_/\
0 :\_/\/\ﬁ \ /‘\f\/\/ - V\\
o \ T

A\

AY
-30
0 2 4 6 8 10 12 14 16 18
Accel Z (g's) vs. Time (msec)
25 Max Velocity = 23.9 kph @ 110.8 msec, Impact Velocity =23.8 kph

" /W\
. A

\

-10
0 50 100 150 200 250

Velocity (kph) vs. Time (msec)

Pagelof2




Customer: CHEVY
Test# 1

FM4081

Additional Desc; N/A

3-48

FMH
G0417-001.6

Vehicle Program : COLORADO Model Year: 2004
Target: RP1

Vehicle Side: Right

Horz/Vert Angle: 60/31

HIC(d) = 636, HIC =623, Delta T = 8,6 msec

Max Displacement = 37.8 mm @ 9.3 msec

40

—-"__“'\

35

30

S

25

20 /
15

6 8 10 12 14 16 18

Displacement (mm) vs. Time (msec)
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DOC. NO.: MGATP20 1L _FRAME #2
REVISION NG.: 5
PAGE2OF ¢

MICHIGAN OPERATIONS
DATE: 3/20/03
SUPERCEDES: MGATP201U_FRAME #2.4

SUMMARY OF FMVSS 201U TEST

JOBINHTSANO: Cel/ 2. VEHICLE YRIMAKE/MODEL: 2oy (v (erexrrmas &S
GENERAL TEST PARAMETERS: Test Number: ___/&

Target (Vehicle Side):@'ight Q \ }‘_ Temperature: 2 z ® F/@

MGA Test Reference No.._ (/05O Humidity: 2 %

Approach Angles: - Horizontal __© ° Time of Test: Z (o amy
Vertical _ 27 ° FMH Serial No: _37/7
TEST RESULTS:
impact location on FMH (mm)
HIC({d) HIC At (msec) Velocity (kph) .
AbovePt. O |(LellRight Pt.O
70 | @B | 9.6 Z24.0 725 V"
INSTRUMENTAION INFORMATION: (all accelerometers are Endevco 7264-2000)
Axis Channel Serial No. DLR Value AV Pre-Test AV Post-Test
. . o
X < (| T®3sewo | A5 L 2O \. 20D
7 A RSB G2.0 .23 .23
- | 7 xs7ai| 893 1St S

REMARKS (Summary of test, damage, non-compliance, invalid test, etc.):

S Visigee P e

=) / | y
Recorded By:/ [/// _ﬁ Approved By*;cg',_MQ_Kﬁ_an Date: ‘-’/g/!éé?

*Only necessary for NHTSA (Government) Compliance testing.




Customer: CHEVY
Test# 10

FM4090

Additional Desc: N/A

3-53
FMH
GO417-001.6

Vehicle Program : COLORADO LS Model Year: 2004
Target: RH
Vehicle Side: Left
Horz/Vert Angle: 0/22
HIC(d) = 678, HIC = 678, Delta T = 9.6 msec

Max Resultant = 133.2 g's (@ 42.4 mm

140

120

100

80

60

e )

40

i S

20

T //

—]

10 15 20 25 30 35 40 45
Resultant (g's) vs. Displacement {mmy}

Max Resultant = 133.2 g @ 8.3 msec

140

[N\

120

/N

100

ST N

80

60

\
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N

W

6 8 10 12 14 16 18 20

Resultant Accel (g's} vs. Time (msec)




FMH
G0417-001.6
Customer; CHEVY Vehicle Program : COLORADO LS Model Year: 2004
Test# 10 Target: RH
FM4090 Vehicle Side: Left
Additional Desc: N/A Horz/Vert Angle: 0/22

HIC(d)= 678, HIC =678, Delta T = 9.6 msec

Max Acceleration =-.4 g's @ 0 msec, Min Acceleration =-128.9 g's @ 8.6 msec

20
0
e
-20 \\ /
40 /

NN /

~__| /’

\L L/

L/
-120¢ \//
149 2 4 6 8 10 12 14 16 18 20
Accel X (g's) vs. Time {msec)
16 Max Acceleration = 13.8 g's @ 5.1 msec, Min Acceleration =-.7 g's @ 15.1 msec
14

12 f\
10 /] / \

1V “\/’V\,M\
| N
0 /\/\/ \ f\/V\J\/‘\ s //

0 2 4 6 8 10 12 14 16 18 20
Accel Y (g's) vs. Time (msec)
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FMH
G0417-001.6

Customer: CHEVY
Test# 10

FM4090

Additional Desc: N/A,

Vehicle Program : COLORADO LS Model Year: 2004
Target: RH
Vehicle Side: Left

Horz/Vert Angle: 0/22

Test Date: 4/14/04

HIC(d) = 678, HIC = 677, Delta T = 9.6 msec

40 Max Acceleration =31.6 g's @ 12 msec, Min Acceleration = -36.2 g's @ 8.3 msec

I

30

20 A <
. AR N
/ AN
0

AN /

S

J

A\
0 6 8 10 12 14 16 18
Accel Z (g's) vs. Time (msec)
30 Max Velocity = 24.1 kph @ 107.7 msec, Impact Velocity =24.0 kph
25
20 4 /—\
. /1)
o /1
: / \
: / \
) [
L/
5 50 100 150 250

Velocity (kph) vs. Time (msec)

200

Page 1 of 2




Customer: CHEVY
Test# 10

FM4090

Additional Desc: N/A

FMH
G0417-001.6

Vehicle Program : COLORADO LS

HIC(d) = 678, HIC = 678, Delta T = 9.6 msec

3-56

Model Year: 2004

Target: RH

Vehicle Side: Left
Horz/Vert Angle: 0/22

Max Displacement = 44.2 mm @ 10.1 msec

/"’—_‘\

6 8 10 12 14

Displacement (mm) vs. Time (msec)

16

18

20
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DOC. NO.: MGATP20IU_IFRAME #2
REVISION NOQ.- 5
PAGE 9 OF 9

MICHIGAN OPERATIONS
DATE: 3/20/03
SUPERCEDES: MGATP201U_FRAME #2.4

SUMMARY OF FMVSS 201U TEST
VEHICLE YR/MAKE/MODEL: 280 ¢ 1y feveencn <

Test Number: @

Temperature: __ 2% FIED

JOB/INHTSANO:C.YOoHn Z

GENERAL TEST PARAMETERS:
Target (Vehicte Side)((&frignt SLZ83

MGA Test Reference No.: 6""-/06 g Humidity: 0 %
Approach Angles: Horizontal __ Z7C ° Time of Test: __J .55 /aMipm
Vertical __ SO ° FMH Serial No: _SC,
TEST RESULTS:
Impact location on FMH (mm)
HIC({d HIC At (msec Velocity (kph)
@ (meec) Avove PO |(LeBRight Pt O
A 033 | 5.3 23.¢f & &
INSTRUMENTAICON INFORMATION: {(all accelerometers are Endevco 7264.2000)
Axis Channel Serial No. DLR Vaiue AV Pre-Test AV Post-Test
X | = Sasazz ~959.2 [ 7 1.2
Y G J3SAlG GG .C .23 J. 13
' I3GUE q7. / 1.54 i

REMARKS (Summary of test, damage, non-compliance, invalid test, etc.):

ScitxfT /%bf/u?u Lttt 9770}

Recorded By: 'Mézy//é( Approved By™: M Date: ‘42/%2 X

*Only necessary for NHTSA (Government) Compliance testing,




Customer: CHEVY
Test# 8
FM4088

3-61

FMH
G0417-001.6

Vehicle Program : COLORADO LS _ Model Year: 2004
Target: SR2(b)
Vehicle Side: Left

Additional Desc: N/A Horz/Vert Angle: 270/50

HIC(d) = 946, HIC = 1033, Delta T = 5.3 msec

Max Resultant = 163.4 g's @ 38.7 mm

180

160

/1

140

120

100

80

60

e /

40

A /

20

5 10 15 20 25 30 35 40 45

Resultant (g's) vs. Displacement (mm)

Max Resultant = 163.4 g @ 6.8 msec

180

m—

160
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140

/ N

120
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100

80
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40

20

2 4 6 8 10 12 14 16
Resultant Accel (g's) vs. Time (msec)
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FMH
G0417-001.6
Customer: CHEVY Vehicle Program : COLORADO LS Model Year: 2004
. Test# 8 Target: SR2(b)
FM4088 Vehicle Side: Left
Additional Desc: N/A Horz/Vert Angle: 270/50

HIC(d) = 946, HIC = 1033, Delta T = 5.3 msec

Max Acceleration =2 g's @ 0 msec, Min Acceleration =-161.6 g's @ 7.1 msec

O—M\\ L
20 S .
/]

N Ve
X 7

-120 \ /
-140 \\ /

/
-160 \ <

2 4 6 8 10 12 14 16
. Accel X (g's) vs. Time (msec)

Max Acceleration = 5.3 g's @ 6.6 msec, Min Acceleration =-2.1 g's @ 2.5 msec

[~ WS |

n/x/\r\ﬂ\

[ B F N

0 2 4 6 8 10 12 14 16

Accel Y {g's) vs. Time (msec)
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FMH
G0417-001.6
. Customer: CHEVY Vehicle Program : COLORADO LS Model Year: 2004
‘ Test# 8 Target: SR2(b)
FM4088 Test Date: 4/14/04 Vehicle Side: Left
Additional Desc: N/A Horz/Vert Angle: 270/30

HIC(d) = 946, HIC = 1033, Delta T = 5.3 msec

Max Acceleration =2.8 g's @ 11.3 msec, Min Acceleration =-26.5 g's @ 7.6 msec

d iaovriveyvs L e '
A / .

-5 \
-10

N |/

Va7
-30
.; ] 2 4 6 8 10 12 14 16 i8
Accel Z (g's) vs. Time (msec)
25 Max Velocity =23.6 kph @ 106.8 msec, Impact Velocity = 23.4 kph

20 : m
15 /
w /
5
I A |
| U/
10, 50 100 150 200 250
Velocity (kph) vs. Time (msec)

o —
L et
I

Page 1 of 2
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FMH
G0417-001.6
Customer: CHEVY Vehicle Program : COLORADO LS Model Year: 2004
. Test# 8 Target: SR2{b)
FM4088 Vehicle Side: Left

Additional Desc: N/A Horz/Vert Angle: 270G/50
: HIC(d) =946, HIC = 1033, Delta T = 5.3 msec

Max Displacement =41.7 mm @ 8.9 msec

N L~ —
30 / ™~
/

15 V4
10 //
5
0
-5
0 2 4 6 8 10 12 14 16
. Displacement (mm) vs. Time {msec)
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MICHIGAN OPERATIONS DOC. NO.: MGATP201L_FRAME 22
DATE: 3/20/03 REVISION NO.: 5
. SUPERCEDES: MGATP201U_FRAME #2.4 PAGE 9 OF 9
SUMMARY OF FMVSS 201U TEST
JOB/NHTSANO: (407 VEHICLE YR/MAKE/MODEL: 2exos CLEEwY Coxownasts
GENERAL TEST PARAMETERS: Test Number: i
Target (Vehicle Side): Ieﬂ@_ﬁﬂg@_ Temperature: __ 27 “FEO
MGA Test Reference No.: '_gl?’a& yd Humidity: 25 %
Approach Angles: - Horizontal _%© __° Time of Test: _J!1US a@)
Vertical K - FMH Serial No: _3S
TEST RESULTS:
. Impact location on FMH {(mm}
HIC(d) HIC At {msec) Velocity (kph) Above PLO @Right o
478 |wie | .22 | 23.Y 8 7
@

INSTRUMENTAION INFORMATION: (ali accelerometers are Endevco 7264-2000)

Axis Channel Serial No. DLR Vaiue AV Pre-Test AV Post-Testj
I A S NEANZAI -9|4 Lio L.z
Y 16 Rt G35 LS 123
iz’i 7 | e | 932 L5 Ay

REMARKS (Summary of test, damage, non-compliance, invalid test, etc.): '

Spi6H T MJIM V0 2 L ak aad
2 L0

Recorded By/% : \ Approved By*: M_Lgﬁ@ate: %fs/a‘(

*QOnly necessary for NHTSA (Government) Compliance testing.




Customer; CHEVY
Test# 4

FM4084

Additional Desc: N/A

3-69

FMH
GUO417-001.6

Yehicle Program : COLORADOQ LS Model Year: 2004
Target: SR2(b)
Vehicle Side: Right
Horz/Vert Angle: 90/50
HIC(d) =978, HIC = 1076, Delta T = 5.2 msec

Max Resuliant =162 g's @ 33.7 mm

180

160

140

/

120

100

20

/
/

/ /

60

|4 /

40

20

. /

./_/’ _,//

10 15 20 25 30 35 40
Resultant (g's) vs. Displacement (mm)

Max Resultant = 162 g @ 6.2 msec

180

T

160

/N

140

120

/ \

100

80

60

40

20

4 6 8 10 12 14

Resultant Accel (g's) vs, Time (msec)
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FMH
G0417-001.6
. Customer: CHEVY Vehicle Program ;: COLORADO LS Model Year: 2004
Test# 4 Target: SR2(b)
FM4084 , Vehicle Side: Right

Additional Desc: N/A Horz/Vert Angle: 90/50

HIC(d) =978, HIC = 1076, Delta T = 5.2 msec

Max Acceleration =-1 g's @ 0 msec, Min Acceleration =-159.3 g's @ 5.9 msec

20
0
20 M~ e l
TN —
. \ /

-100

-120 - /

\ /
-160 \‘_’/

. 0 2 4 6 8 10 12 14
Accel X (g's) vs. Time (msec)

Max Acceleration = 2.8 g's @ 2.8 msec, Min Acceleration = 4.7 g's @ 8.7 msec

‘ NN T N

! YA AV

. \_/ N
|V

0 2 4 6 8 10 12 14
Accel Y (g's) vs. Time (msec)
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FMH
G0417-001.6
. Customer: CHEVY Vehicle Program : COLORADO LS Model Year: 2004
: Test# 4 Target: SR2(b)
FM4084 Test Date: 4/13/04 Vehicle Side: Right
Additional Desc: N/A Horz/Vert Angle: 90/50

HIC(d) = 978, HIC = 1076, Delta T = 5.2 msec

Max Acceleration = 5.1 g's @ 3.6 msec, Min Acceleration = -39.8 g's @ 7 msec

f, i \

VAVavAvAvA ~
v - v,

0 \ /

e

35 \\\/\//
40 -
. 0 2 4 6 8 10 12 14 16

Accel Z (g's) vs. Time (msec)

55 Max Velocity =23.7 kph @ 107.2 msec, Impact Velocity = 23.4 kph

" I
) /||
' AN
5 /| ]
0 AR

-10
0 50 100 150 200 250

Velocity (kph) vs. Time (msec)

. Page 1 of 2




Customer: CHEVY
Test# 4

FM4084

Additional Desc: N/A

FMH
G0417-001.6

Vehicle Program : COLORADO LS

HIC(d) =978, HIC = 1076, Delta T = 5.2 msec

3-72

Model Year: 2004
Target: SR2(b)

Vehicle Side: Right
Horz/Vert Angle: 90/50

40

Max Displacement = 35.4 mm @ 7.8 msec

35

—~—=]

]

30

25

20

15

10 /

4 6 8 10

Displacement (mm} vs. Time (msec)

12 14
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DOC. NO.: MGATPZHIU_FRAME #2
REVISION NO.. 5
PAGE9OF Y

MICHIGAN OPERATIONS
DATE; 320/03
SUPERCEDES: MGATP201U_FRAME #2.4

SUMMARY OF FMVSS 201U TEST

JOBINHTSANOCYonz. VEHICLE YRIMAKE/MODEL: Ze22y £ HE2Y [ex cREA00 LS
GENERAL TEST PARAMETERS: Test Number: é
Target (Vehicle Side): ie UgrRS Temperature: __ 29 )
MGA Test Reference No.: ﬁﬂ{o&g Humidity: 25 %
Approach Angles: - Horizontal __70___° Time of Test: _7-.5 aml@
Vertical __ 38 ° FMH Serial No: _3 /
TEST RESULTS:
Impact location on FMH {mm)
HIC(d) HIC At {msec Velocity (kph) ,
( ) Above Pt. O ﬁ@fﬁght Pt.O
658 | 705 6-O 23.6 sc Yy
INSTRUMENTAION INFORMATION: (all accelerometers are Endevco 7264-2000)
Axis Channel Serial No. DLR Value AV Pre-Test AV Post-Test
X < | ixseov ~95-9 [.2¢) Lz
)’ A 3Zs84/ 9z.0 123 L3
- Sz | BF3 /-s/ 1.5/

REMARKS (Summary of test, damage, non-compliance, invalid test, etc.):

Ao Yweeter PAntie

Recorded By%lé' Approved By*:gLLQgAQ__KQMQ Date: ;Z/ Sé Y

*Only necessary for NHTSA (Government) Compliance testing.
_ 4




Customer; CHEVY
Test# 6

FM4086

Additional Desc: N/A.

377
FMH
G0417-001.6

Vehicle Program : COLORADO LS Model Year: 2004
Target: URS
Vehicle Side: Right
Horz/Vert Angle: 90/38
HIC(d) = 698, HIC = 705, Delta T = 6 msec

Max Resultant =136.3 g's @ 24.8 mm

140 /\

120 7 \

100 // \\

80 : \

60 /

- 7 7

0
0 5 10 15 20 25 30 35
Resultant {g's) vs. Displacement (mrmn)

140 Max Resultant = 136.3 g @ 4.3 msec

120 /\

N

100 /

\

\

\

80 /
60

o/

S

\

_“_—\%—-5._

5 10 15 20 25
Resultant Accel (g's) vs. Time (msec)
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FMH
G0417-001.6
Customer: CHEVY Vehicle Program : COLORADO LS Model Year: 2004
. Test# 6 Target: URS
FM4086 Vehicle Side: Right
Additional Desc: N/A Horz/Vert Angle: 90/38

HIC(d) = 698, HIC =705, Delta T = 6 msec

Max Acceleration =.1 g's @ 0 msec, Min Acceleration =-134.8 g's @ 4.1 msec

20
0 -+
-20 //
ol /
o /
o\ /
w1/
T\
4 5 10 15 20 25
. Accel X (g's) vs. Time (msec)
4 Max Acceleration = 2.5 g's @ 14.7 msec, Min Acceleration=-8.1 g's @ 5.7 msec

2 \

0 /AVAV,\JAV Y
Lo
Lo
) W/

5 10 15 20 25
Accel Y (g's) vs. Time (msec)
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FMH
G0417-001.6
. Customer: CHEVY Vehicle Program : COLORADO LS Model Year: 2004
Test# 6 Target: URS
FM4086 Test Date: 4/13/04 Vehicle Side: Right
Additional Desc: N/A Horz/Vert Angle: 90/38

HIC(d) = 698, HIC = 705, Delta T = 6 msec

Max Acceleration = 5.8 g's @ 18.4 msec, Min Acceleration =-42.6 g's @ 6 msec

0 ! R aal
s »\,\/\J\«\\ I!\Vf\/
s X /

-40 \" —

. 0 2 4 6 8 10 12 14 16 18 20
Accel Z (g's) vs. Time (msec)

25 Max Velocity =23.7 kph @ 110.6 msec, Impact Velocity = 23.6 kph

y /
. /T

— ]

50 100 150 200 250
Velocity (kph) vs. Time (msec)

. Page 1 of 2
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FMH
G0417-001.6
Customer: CHEVY Vehicle Program : COLORADO LS Model Year: 2004
. Test# 6 ) Target: URS
FM4086 Vehicle Side: Right
Additional Desc: N/A Horz/Vert Angle: 90/38

HIC(d) = 698, HIC = 705, Delta T = 6 msec

35 Max Displacement =31.5 mm @ 8.5 msec

25 /

20 /
15 /
10

0 5 10 15 20 25
. Displacement (mm) vs. Time (msec)




4.0

TEST EQUIPMENT LIST AND CALIBRATION INFORMATION

The following section lists the test equipment for the compliance test series. ltems marked

with an asterisk are calibrated by an external lab. An additional summary table is given for the pre

and post-test calibration data for the Free Motion Headforms. The temperature trace to confirm
testing was conducted between 66°F and 78°F (19°C - 26°C) is included in Appendix A.

TABLE 4-1 LIST OF ITEMS USED

¢

ITEM MANUFACTURER MODEL # FUNCTION OF | ACCURACY | CAL. INTERNAL
NAME ITEM

Head Drop Tower MGA Ressarch MGA-100-DC FMH Calibration N/A NIA

(Includes test frame | Corp.

and DAS)

Accelerometers Endevco 7264-2000 Acceleration +0.5% 6 months
Data

*Digital Inclinometer | Mitutoyo PRO 360 Set Angle of 0.1° Annual
FMH/Targeting

FMVSS 201U Test MGA Research MGA-100-FMH | Test System N/A N/A

Frame (includes the | Corp.

propulsion control

system, actuator,

test frame, and

DAS)

Free Motion UTAMA 035 Test Device N/A Pre and Post-

Headforms UTAMA 036 Test Series

UTAMA 037
UTAMA 038

High Speed Video Kodak RO1000 Record Event N/A N/A

*FARQ™ Faro Technologies | S08059801273 | Targeting 0.1mm Annual

Measuring Devices:

- Tape Measure Stanley 33215 Measurement

- Plumb Bobs N/A - Targeting 1 mm Annual

- Protractor Craftsman - FMH setup N/A
Horizontal 0.5°
Measurement

*Vehicle Scale Cardinal 9804-022 Weighing + B kg Annual
Vehicle

* Scale Detecto AP-20 Weigh FMH +0.01b Annual
Head

*Temperature Dickson TR-320 Record = 1°C Annual

Recorder Temperature + 1% RH
and Humidity




4-2
TABLE 4-2 FMH CALIBRATION SUMMARY DATA SUMMARY TABLE

. FMH Serial # Waight Temp Peak Peak Unimodal
(Ibs) (°C) Humidity Resultant Lateral
Acceleration | Acceleration

{G’s) {G’s)
Pre #35 10.02 23.0 24.0 2385 11.6 Yes
Post #35 10.02 24.0 19.0 243.3 10.1 Yes
Pre #36 10.03 . 23.0 24.0 255.2 2.1 Yes
Post #36 10.02 24.0 19.0 254.5 9.3 Yes
Pre #37 9.96 23.0 24.0 249.8 12.0 Yes
Post #37 9.96 24.0 19.0 249.0 7.3 Yes
Pre #38 9.99 23.0 24.0 254.7 3.2 Yes
Post #38 9.99 24.0 19.0 2521 13.7 Yes

Calibration certificates and headform calibration information can be found in the P572L Performance
Calibration report which accompanies this report.

RECORDED BY: David G. Gotwals DATE: April 14, 2004

‘J\PPROVED BY: Helen A. Kaleto
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